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Synthesis of tetrakis(cyclopropylmethyl)methane, a new
symmetric product has been described using the radical
mediated gem-diallylation of cyclopropylmethyl xanthate as
a key step and its single crystal X-ray analysis established its
C2-symmetry.
The art of organic synthesis encompasses an enormous range of
activities, in which synthesis of the designed symmetric
molecules is an aesthetically pleasing endeavour.1 The elegant
synthesis of tetracyclopropylmethane 1 by de Meijere and co-
workers2 that has remained elusive until now (although the
corresponding hexacyclopropylethane 2 was made about three
decades back)3 illustrates the difficulties in attaining the
designed symmetric molecules.4 The inherent steric crowding
in 1 affects its conformation in the solid state resulting in an
unexpected S4 symmetry (Fig. 1).2 In this context, it will be
interesting to see what one can expect when such a steric
crowding is relaxed to a certain extent as in 3, the homologue of
1, and how the solid state structure of 3 will be influenced by the
diminished steric crowding around the central quaternary
carbon and by the directional preferences of the cyclopropyl
group. This communication describes the synthesis of tetra-
kis(cyclopropylmethyl)methane (3) and its solid state structure.
The planned synthesis of 3 consists of an exquisite application
of our gem-diallylation approach5 for the synthesis of the diallyl
derivative 9, and subsequent twofold cyclopropanation of 9.
The synthesis commenced from the dicyclopropyl acetone (4)
which was made according to the known procedure.6 The
Wadsworth-Emmons-Horner olefination of 4 by treating with
diethylethoxycarbonylmethyl phosphonate resulted in the a,b-
unsaturated ester 5 (Scheme 1). The ester 5 was subsequently
reduced to the allyl alcohol 6, by treating with DIBAL-H at 278
°C. 1H, 13C-NMR and MS studies substantiated the assigned
structure of 6. Cyclopropanation of the allyl alcohol 6 was
carried out by using Furukawa’s modification7 for Simmons-
Smith cyclopropanation (Et2Zn and CH2I2 in ether at 220 °C
for 12 h) to obtain the cyclopropanated alcohol 7. In the 1H-
NMR spectrum of 7,10a the hydrogens of three cyclopropane
rings appeared separately and in the high field region. In the
13C-NMR spectrum, one of the methylene carbons bearing the
cyclopropyl (cyclopropyl = Cp) group shielded strongly (ca. 6
ppm) compared to the other similar methylene carbon. This can
be attributed to the g-effect8 resulting from the through space
interaction between the hydrogens of cis-oriented cyclopropyl-
methylene Cp–CH2, and of the H2C–OH. The alcohol was
converted to its xanthate derivative 8 by treatment with CS2 and
MeI in presence of NaH. The crucial reaction, i.e., transforma-
tion of 8 to the diallyl compound 9 was achieved by treating it
with allyltributylstannane, catalytic AIBN in refluxing benzene
in an overall yield of 43%.5 The 1H- and 13C-NMR spectra of
the diallyl compound 9 were as expected and only half of the
signals were seen.10b Following the similar protocol of de
Meijere and co-workers that has been used in the synthesis of
1,2 cyclopropanation of the diallyl compound 9 was succesfully
achieved by treating 9 with an excess ethereal solution of
diazomethane in the presence of catalytic Pd(OAc)2,9 and the
tetracyclopropyl derivative 3 was obtained in good yield.
As shown in Fig. 2, in the solid state compound 311 adopts a
C2-symmetric conformation showing diminished symmetry
when compared to 1, because of the flexibility around the
central carbon. In the crystal lattice, four molecules of 3 were
found having a dimeric structure and its 3-dimensional structure
consists of an antiparallel orientation between two adjacent
repeating dimeric units.
In conclusion, an expedient synthesis of the symmetric
product ‘tetrakis(cyclopropylmethyl)methane’ has been de-
scribed for the first time using a radical based diallylation
reaction as the key step. A similar approach for the synthesis of
Fig. 1
Scheme 1 Reagents and conditions: (a) (EtO)2P(O)CH2CO2Et, NaH, THF,
rt, 12 h, 62%; (b) DIBAL-H, THF, 278 °C, 6 h, 72%; (c) Et2Zn, CH2I2,
diethyl ether, 220 °C, 24 h, 90%; (d) CS2, MeI, NaH, THF, rt, 1 h; (e)
allylSnBu3, AIBN, benzene, reflux, 12 h, 42% from 7; (f) Pd(OAc)2,
CH2N2, ether, rt, 1 h, 92%.
Fig. 2 ORTEP representation (a) of 3 and (b) of 3 in C2-symmetric
orientation.
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Cp-subsituted (aromatic) tetrakis(cyclopropylmethyl)methane
derivatives and the dependence of their solid state structure on
substituent is under the way.
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